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 Suicidal thoughts and behaviors (STBs) are a problem among young adults. 
Problem solving deficits have been implicated in suicide outcomes and may be especially 
relevant to young adults given the developmental demands and increased risk for STBs during 
this life stage. Emerging research suggests that problem solving and related cognitive processes 
(e.g., episodic memory) can be modified through a brief cognitive training session, hereafter 
referred to as the specificity induction. However, it is unknown whether benefits of this 
specificity induction extend to suicidal populations. The present study tested a web-based 
version of the specificity induction intended to improve problem solving skills, episodic memory 
and divergent thinking among suicidal young adults. We recruited and consented a sample of 
105 young adults with past year STBs and randomly assigned them to receive either the 
specificity induction or a control condition (i.e., general impressions induction). Regarding 
feasibility of conducting an online study with this population 81.90% (n=86) of those who 
provided informed consent completed the study protocol. Regarding clinical acceptability of the 
web-based specificity induction, the majority of participants which received this cognitive 
training rated that they would be unlikely to “use again”, while endorsing that it was “easy to 
use” across several items of a user experience self-report questionnaire. Contrary to hypotheses, 
 
 
young adults assigned to complete the specificity induction did not show improvement in their 
performance on measures of problem solving and related cognitive processes compared to those 
assigned to the control condition. Through post-hoc analyses we investigated candidate sources 
of systematic variability in task performance (e.g., attention, mood, task order effects), but none 
were found to account for participants’ demonstrated problem solving performance. In sum, we 
conclude that testing this brief cognitive training through an online experimental study was 
feasible, the cognitive training was modestly acceptable in its online format, and it does not 
immediately improve suicidal young adults’ problem solving or related cognitive processes. By 
demonstrating what does not necessarily work with suicidal young adults, there remains room for 
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 From a mental health standpoint, young adulthood marks a time of heightened 
risk yet also a propitious period for intervention. On one hand, suicide is the second leading 
cause of death among young adults in the United States (CDC, 2016), and nearly two-thirds of 
the burden of disability among young adults is associated with mental health (Davis, 2013). The 
onset or exacerbation of psychiatric disorders and suicidal thoughts and behaviors (STBs) during 
young adulthood (Kessler, Borges, & Walters, 1999; Kessler et al., 2005; Nock et al., 2008; 
SAMHSA, 2009) can influence physical and mental health trajectories into mid- and older-
adulthood. On the other hand, young adulthood is also an extremely promising time to intervene 
due to ongoing changes in brain circuitry associated with improved cognitive control, behavior 
and emotion regulation (Cohen et al., 2016), which can facilitate processes of change and 
learning. This developmental period is therefore one of the most critical yet promising times to 
bolster adaptive coping and address mental health needs, particularly in the area of suicide 
prevention.  
Thus far, multiple efforts have been made to interrupt the trajectory toward suicide. One 
way of doing this has been to identify those at risk in order to deliver interventions to these target 
populations. However, this research has focused on broad and heterogeneous risk factors (i.e., 
demographic characteristics, psychiatric risk factors, stressful life events; Franklin et al., 2017), 
and has revealed little about exactly how or why they are at risk. As a result, research efforts 
have yet to render a set of risk factors that are easy to target and modify through interventions. 
Other work has focused on development of treatments to reduce suicidal thoughts and behaviors, 
such as Dialectical Behavior Therapy (DBT; Linehan, 1987; Linehan et al., 2006) and Cognitive 
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Behavioral Therapy for Suicide Prevention (CBT-SP; Brown et al., 2005; Stanley et al., 2009). 
However, recent meta-analyses show that treatment effects are not as promising when 
publication bias is considered, and this is the case even for the best performing interventions 
(i.e., cognitive behavioral approaches; Fox et al., 2020; Tarrier et al., 2008).  Thus, much remains 
to be known about specific mechanisms at work to reduce risk and improve treatment outcomes. 
Identifying specific, modifiable treatment targets could more precisely reduce suicide risk. 
One potential intervention target for suicidal young adults is problem solving. Problem 
solving is a multi-faceted construct which has been broadly defined as the ability to recruit 
effective cognitive processes and seek adaptive behaviors to cope with problematic situations in 
daily life (D’Zurilla & Goldfried, 1971; Platt & Spivack, 1972). One dimension of problem 
solving is interpersonal means-end thinking, or the ability to generate effective, step-by-step 
solutions to interpersonal problems (Platt et al., 1974). Herein we will use the broader term 
problem solving to refer to interpersonal means-end thinking in order to follow the terminology 
used in recent cognitive science research which has heavily influenced the present proposal 
(Jing, Madore, & Schacter, 2016; Madore & Schacter, 2014). Impaired problem solving in the 
face of stress has been hypothesized as a precursor to suicidal thoughts and behaviors. Studies 
have revealed problem solving deficits in suicidal individuals compared to non-suicidal 
counterparts (Arie et al., 2008; Pollock & Williams, 2001, 2004; Rotheram-Borus et al., 1990). 
Additionally, higher endorsement of suicidal thoughts and behaviors has also been found when 
problem solving is impaired in the presence of stress (Schotte et al., 1990; Schotte & Clum, 
1982; Williams et al., 2005). Finally, problem solving has been shown to influence the likelihood 
of future suicidal thinking (Quiñones et al., 2015). Emerging research in the field of cognitive 
science has shown that problem solving can be modified through a brief cognitive induction 
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(Jing, Madore, & Schacter, 2016; Madore & Schacter, 2014; McFarland, Primosch, Maxson, & 
Stewart, 2017). Nevertheless, questions remain about whether these observed benefits extend to 
suicidal individuals, and if the induction effects hold when delivered through a web-based 
platform. 
In this proposed study, we will adapt and test a brief web-based induction intended to 
improve problem solving among suicidal young adults. Specifically, we will evaluate the 
feasibility of conducting an online study to test a web-based induction intended to improve 
problem solving among suicidal young adults (Aim 1), and whether the web-based induction is 
acceptable to suicidal participants (Aim 2). We will also test if the web-based induction enhances 
problem solving and related cognitive processes in a suicidal population (Aim 3). Based on prior 
studies, we will assess problem solving performance by the number of steps generated to solve a 
problem, as well as the level of agency in the proposed steps. Findings will inform future efforts 
to test the web-based induction on a larger scale and improve aspects of the web-based design of 
the induction. Ultimately, this study may inform whether future research is warranted to study 






Chapter 1: Literature Review 
Below we review background literature on topics central to our thesis. These include: (1) 
the association between problem solving and suicide risk; (2) cognitive processes related to 
problem solving; (3) how problem solving (and related cognitive processes) can be modified 
through a cognitive induction; and (4) web-based adaptations of mental health interventions for 
suicidal young adults. 
1.1 Problem solving and suicidal ideation 
Suicidal individuals may have greater difficulty generating solutions to life challenges 
compared to non-suicidal individuals and this may increase the likelihood of resorting to suicidal 
thinking. Several theories explain how or why this may be. For instance, Baumeister (1990) put 
forth the theory of Suicide as Escape from Self, which views suicide as the action of escaping 
from painful self-awareness whereby suicide itself is viewed as a mode of maladaptive problem 
solving. Others have proposed a diathesis-stress model, whereby problem solving deficits 
activated in the presence of stress or negative affect can increase hopelessness and suicidality 
(Schotte & Clum, 1987). Additionally, Wenzel & Beck’s (2008) Cognitive Model of Suicidal 
Behavior proposes that problem solving deficits in suicidal individuals exacerbate life stress, 
reduce access to adaptive coping strategies, and increase use of maladaptive cognitive processes 
and coping (e.g., suicidal ideation). Finally, recent frameworks have argued that problem solving 
deficits influence appraisals of stressful situations, such that individuals are more likely to feel 
trapped or hopeless and ultimately more suicidal (O’Connor et al., 2011; Williams & Pollock, 
2000).  
Prior empirical work is largely cross-sectional and suggests that, indeed, suicidal 
individuals display poor problem solving compared to non-suicidal counterparts. This may 
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manifest in several ways, whether it is through their difficulty generating step-by-step solutions 
in response to a problem, poor quality of solutions, ineffective decision-making about solutions 
and poor implementation. Specifically, suicidal patients were found to generate fewer relevant 
steps (i.e., actions to move closer to the desired solution) to solve problems (Arie et al., 2008; 
Pollock & Williams, 2001, 2004; Rotheram-Borus et al., 1990). In addition, they scored 
significantly lower on the effectiveness of their solutions in comparison to non-suicidal patients 
(Arie et al., 2008; Pollock & Williams, 2001, 2004). When making decisions about their 
proposed solutions, suicidal patients tended to estimate a greater likelihood of negative 
consequences than non-suicidal patients (Schotte & Clum, 1987). Finally, suicidal patients were 
less likely to use the alternatives generated when attempting to solve a problem (Schotte & 
Clum, 1987), and more likely than non-suicidal counterparts to implement unhelpful coping 
strategies when dealing with problems, such as avoidance, problem-focused thinking and wishful 
thinking (Orbach et al., 1990; Rotheram-Borus et al., 1990).  
Findings from additional studies suggest that problem solving deficits may be most 
impairing to suicidal individuals in the presence of stress or negative affect. For instance, after a 
negative mood induction depressed patients with suicidal ideation produced less effective 
solutions compared to depressed non-ideators (Williams et al., 2005). Similarly, a study with 
undergraduate students showed that those with poor problem solving under high life stress 
endorsed higher suicide intent scores compared to both students with good problem solving 
under high life stress, and those under low life stress regardless of problem solving performance 
(Schotte & Clum, 1982). Taken together, this evidence suggests that there is an interaction 
between stress and problem solving deficits, which may affect suicide risk.  
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A few prospective studies suggest that specific styles of problem solving may protect 
against suicidal ideation. For instance, a study of young adult college students showed that 
among those with a history of suicide attempts, active problem solving (i.e.,  
taking discrete steps to solve own problem in contrast to relying on others or waiting for 
solutions to occur by chance, luck or fate) buffered against the association between depressive 
symptoms and future suicidal ideation (Quiñones et al., 2015). In fact, when suicide attempters 
had low to average levels of active problem solving, depressive symptoms predicted future 
suicidal ideation. In contrast, the association between depressive symptoms and future suicide 
ideation was not significant at high levels of active problem solving. This interaction was not 
observed among young adults without a history of suicide attempt. The protective effects of 
problem solving may be specific to suicidal ideation, and may not extend to suicidal behaviors. 
In fact, Goldston and colleagues (2001) found no association between problem solving and 
future suicide attempts in a sample of formerly hospitalized adolescents. Overall, these findings 
suggest that the ability to generate active solutions may protect against future suicidal ideation 
for individuals at higher risk for suicide. Regardless of whether this mechanism precedes or co-
occurs with suicidal thoughts and behaviors, problem solving maintains suicidal symptoms. 
Thus, problem solving is an important target of study to inform interventions that aim to interrupt 
the trajectory towards suicide. 
1.2 Cognitive processes related to problem solving 
Recent advances in cognitive psychology have introduced ways in which problem 
solving and related cognitive processes can be improved. This rests on the assumption that the 
ability to create detailed mental scenarios influences episodic retrieval processes and taps into 
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imaginative functions such as divergent thinking—both of which improve problem solving 
performance.  
First, episodic memory (i.e., the ability to recollect past personal experiences with details 
about specific time and place where they occurred; Tulving, 2002) has been linked to problem 
solving performance. Conceptually, recruiting past experiences can help guide judgments and 
decisions when confronted with challenging situations. In fact, there is substantial empirical 
support for the association between episodic memory and problem solving. For instance, 
individuals with conditions that impair episodic memory (e.g., amnesic patients, suicidal 
patients), present with greater problem solving deficits than controls (Arie et al., 2008; Pollock & 
Williams, 2001; Sheldon et al., 2015). Additionally, past research has also shown that episodic 
memory and problem solving are highly correlated and improve concurrently following a 
cognitive training protocol (Madore & Schacter, 2014; McFarland et al., 2017).  
Divergent thinking (i.e., the capacity to generate ideas by combining diverse types of 
information in novel ways; Guilford, 1967) has also been implicated in problem solving. 
Specifically, divergent thinking has historically received attention as it relates to key steps in 
problem solving, such as brainstorming steps to solve problems and generating alternative 
solutions (Maier & Hoffman, 1964; Meadow & Parnes, 1959; Parnes, 1961; Parnes & Meadow, 
1959). Additionally, research suggests a link between episodic memory and divergent thinking. 
For example, amnesic patients with episodic memory deficits also exhibit impairment in 
divergent thinking (Duff et al., 2013). Other work found a positive correlation between the 
amount of episodic details generated and performance on a divergent thinking task (Addis et al., 
2016). This close link between episodic memory, divergent thinking and problem solving is 
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critical, given that substantial advances in cognitive psychology have been made in improving 
these cognitive processes and subsequently problem solving performance—as described below. 
1.3 Modifiability of problem solving and related cognitive processes 
The specificity induction, a brief cognitive training protocol adapted from forensic 
psychology, has been gaining traction as a candidate tool to bolster problem solving. This 
protocol, was initially developed to enhance the accuracy of eyewitness accounts (The Cognitive 
Interview; Fisher & Geiselman, 1992; Memon, Meissner, & Fraser, 2010). The protocol involves 
administering a series of prompts designed to enhance mental imagery and detail generation 
pertaining to an event (i.e., surroundings, people, actions). Training individuals to generate 
mental imagery and focus on details may help them tap into imaginative functions involving 
episodic imagery, and also help them generate detailed accounts of personal past and future 
events. In fact, this induction has been shown to boost divergent thinking (Madore, Addis, & 
Schacter, 2015; Madore, Jing, & Schacter, 2016) and enhance episodic memory and future 
thinking (Madore et al., 2015, 2015; Madore & Schacter, 2015). Given the positive influence on 
episodic retrieval processes and divergent thinking, and the association between these cognitive 
processes and problem solving, the specificity induction can also be expected to bolster problem 
solving.  
Accumulating evidence supports the hypothesized benefits of the specificity induction on 
problem solving. For instance, one study found that young adults and older adults generated 
more steps to solve problems on the Means-Ends Problem Solving task (MEPS; Platt & Spivack, 
1975) following the specificity induction, compared to when they were exposed to the general 
impressions induction (i.e., control induction; Madore & Schacter, 2014). Young adults also 
generated more episodic details in their proposed solutions, and in other episodic memory and 
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episodic future thinking tasks when using the specificity induction versus the general 
impressions induction (Madore & Schacter, 2014). In this study, moderate effects were observed 
for the specificity induction pertaining to both changes in participant problem solving, as well as 
in episodic memory and episodic future thinking performance. Findings have also been extended 
to address relevant clinical concerns. For instance, one study found that there were no differences 
across depressed and non-depressed adults in the benefits obtained in problem solving, episodic 
memory, and episodic future thinking following the specificity induction (v. general impressions 
induction; McFarland et al., 2017). Large effects were observed for the specificity induction 
pertaining to depressed participant’s improvement in problem solving and episodic memory 
performance, while a moderate effect was observed for specificity induction effects on episodic 
future thinking. Finally, a recent study with young adults replicated prior findings evidencing 
gains in problem solving following the specificity induction (v. general impressions induction) 
and also showed benefits related to cognitive reappraisal skills, and other measures of well-
being. In fact, young adults generated more episodic details in a cognitive reappraisal task 
following the specificity induction compared to the general impressions induction, and they also 
showed larger reductions in reported anxiety, perceived likelihood of a bad outcome and 
perceived coping difficulty (Jing et al., 2016). Large effects were observed for the specificity 
induction pertaining to gains in problem solving and episodic details in the cognitive reappraisal 
task. Moderate effects were also observed for specificity induction effects on anxiety, perceived 
likelihood of a bad outcome, while a large effect was observed for perceived coping difficulty. 
This collection of findings shows that it is possible to use the specificity induction to bolster 




Despite these exciting advances and potential clinical implications, several key questions 
remain unanswered. First, the specificity induction has only been tested in clinical populations 
with depression, and has not been extended to suicidal individuals. Results are promising since 
we don’t expect effects to differ across depressed and suicidal populations for two reasons. On 
one hand, effect sizes were not different for the specificity induction across depressed and non-
depressed adults (McFarland et al., 2017). This suggests that the induction can still be effective 
despite differences in emotional and cognitive functioning across groups. Additionally, 
depression and suicidality usually do not involve symptoms that could interfere significantly 
with processing induction stimuli (e.g., psychosis), and as a result we expect similar responses 
across these two clinical populations. For these reasons, we expect that the benefits observed 
among depressed adults will also apply to a suicidal population. If so, this would extend prior 
findings to show that the benefits of the specificity induction could be used to modify 
mechanisms that contribute to the maintenance of both depressive symptoms, as well as suicidal 
thoughts and behaviors.   
 Second, this induction has only been tested via in-person meetings. This is a major 
limitation for a number of reasons. First, since induction effects are short-lived, in-person-only 
delivery would be a barrier to future research on repeated doses to prolong duration of the 
benefits. Second, if the cognitive training is only delivered face-to-face, it would reduce its 
potential use for clinical purposes as many people will be unable to access it. In fact, there has 
been increased attention to changing in-person delivery models for mental health services due to 
associated barriers for access (e.g., geographic proximity, transportation, financial and time 
constrains; Hom, Stanley, & Joiner Jr., 2015; Kazdin & Rabbitt, 2013). It is therefore important 
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to explore web-based platforms of delivery for the specificity induction, such that barriers to in-
person delivery do not limit the potential clinical utility of this tool. 
1.4 Leveraging technology to provide services for suicidal young adults 
Web-based platforms have offered solutions to reduce access barriers for mental health 
interventions, and could also be a promising mode of delivery for the specificity induction. Web-
based platforms reduce structural and psychological barriers to mental health service use in three 
ways. First, difficulties related to geographic proximity of providers become less constraining, 
thus facilitating access for many who live in rural areas or small towns which are often distant 
from the areas where most mental health professionals are located (Health Resources and 
Services Administration, 2010). Second, web-based interventions can be delivered on a flexible 
schedule and at lower cost, thus reducing barriers that keep suicidal young adults from seeking 
treatment (i.e., lack of time, limited financial resources; Czyz, Horwitz, Eisenberg, Kramer, & 
King, 2013; Downs & Eisenberg, 2012). Finally, web-based platforms can also potentially 
increase patients’ sense of ownership and autonomy over treatment which would address the 
autonomy barrier, often cited by suicidal individuals as a reason that they refrain from seeking 
help (Bruffaerts et al., 2011; Mojtabai et al., 2011).  
Web-based interventions represent a promising way to deliver interventions to suicidal 
populations. In fact, preliminary work has shown that it may be possible to use web-based 
suicide prevention strategies to overcome barriers for service use (Lai et al., 2014). Additionally, 
other studies have reported a positive response from suicidal young adults to web-based mental 
health services. One study showed that 29% of young adults engaged with a counselor online and 
up to 50% attended follow-up psychotherapeutic or psychiatric treatment (King et al., 2015). 
Suicidal youth have also endorsed acceptability of a mobile app for the Safety Planning 
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Intervention (Kennard et al., 2015), and 70.6% of youth used a version of this mobile app at least 
once (Kennard et al., 2018). Finally, up to 78.53% of suicidal young adults accessed an app 
designed to reduce self-association with suicide during a month-long study (Franklin et al., 
2016). The observed rates of engagement with electronic content and associated positive 
outcomes (e.g., attendance to mental health services) suggest that suicidal young adults are 
receptive to web-based interventions, and that these tools can be used to reduce barriers to 
treatment. Questions remain about whether the content of the specificity induction can be 
delivered electronically in a way that is easy to use, helpful, engaging and effective for this 




Chapter 2: Present Study 
2.1 Aims and hypotheses 
The proposed study marks the first effort to adopt a web-based induction (specificity 
induction) intended to improve problem solving among suicidal young adults. A sample of 105 
suicidal young adults were recruited online and provided informed consent for the present 
experimental study. Participants were randomized to either receiving the specificity induction or 
the control induction (i.e., general impressions induction). Their performance on a number of 
psychological tasks was assessed before and after exposure to the inductions. Finally, they were 
asked to report on their experience with the inductions. The data gathered were used to address 
three main aims:  
Aim 1: Evaluate the feasibility of conducting an online study to test the specificity 
induction with suicidal young adults. In pursuit of Aim 1, we focused on rates of completion of 
the online study. We calculated the percentage of consenting participants who completed both 
the assigned induction and post-induction assessments. Based on prior online studies with 
suicidal young adults using similar recruitment methods, we hypothesized that approximately 
80% of the initial study sample would complete the induction and all post-induction assessments 
(Franklin et al., 2016). Our final sample size of 80 participants, 40 participants per condition, met 
sampling and power conventions for the planned analyses (see Data analysis). Additionally, this 
sample size was at least as large as prior studies which found between-group effects with young 
adults (Madore & Schacter, 2014). Findings from this aim addressed questions about the 
feasibility of conducting a larger online experimental study with suicidal young adults.  
Aim 2: Explore acceptability of the specificity induction for suicidal young adults. In 
pursuit of Aim 2, we focused on the user experience of the web-based induction, specifically as it 
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pertained to ease of use and likelihood to use again. This was assessed by using four items from 
the System Usability Scale (SUS; Brooke, 1996), a self-report questionnaire designed to capture 
subjective user ratings of technology products and tools (e.g., “I thought the product was easy to 
use”). Additionally, open-ended questions were included to request information about suggested 
improvements for the induction and web interface. This marked the first attempt to adapt the 
specificity induction to a web-based mode of delivery and to systematically evaluate the user 
experience of young adults. Findings from this aim provided insight into the clinical 
acceptability of the specificity induction and highlighted specific features that could be 
improved. 
Aim 3: Test whether the specificity induction enhances problem solving and related 
cognitive processes among suicidal young adults.  In pursuit of Aim 3, we tested the effects of 
the specificity induction as compared to a control induction on measures of problem solving and 
related cognitive processes (i.e., episodic memory, divergent thinking) among suicidal young 
adults. Regarding problem solving, we hypothesized that the individuals randomized to the 
specificity induction would improve their performance on the MEPS task compared to their 
counterparts receiving the general impressions induction. This would be evident if participants 
assigned to the specificity induction (v. general impressions induction) generated more relevant 
steps to MEPS problem scenarios, as observed in prior studies (e.g., Madore & Schacter, 2014). 
We also expected these improvements to extend to the number of active steps generated to solve 
a problem.   
In terms of related cognitive processes, we also expected to observe improved 
performance on episodic memory and divergent thinking, as captured by the Autobiographical 
Interview (AI) and Alternate Uses Task (AUT), respectively. Improved episodic memory would 
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be evidenced if participants assigned to the specificity induction (v. general impressions 
induction) generated more internal details (i.e., episodic details) on the AI task, as evidenced by 
prior findings (Madore & Schacter, 2014). Enhanced divergent thinking would be evidenced if 
participants assigned to the specificity induction (v. general impressions induction) generated 
more categories of use per prompt on the AUT (Madore, Addis, & Schacter, 2015; Madore, Jing, 
et al., 2016). We did not expect to observe major improvements in other cognitive processes, 
such as semantic thought (i.e., cognitive processes underlying the generation of generalized 
event knowledge, rules, personal facts devoid of context, etc.) as captured by the number of 
external details (i.e., semantic details) generated on the AI task (Madore et al., 2015). Taken 
together these results showed whether prior findings with other populations extend to suicidal 
individuals and novel web-based modes of delivery. Findings from this aim informed whether 
future research would be warranted to examine adaptations of the specificity induction for 




Chapter 3: Method 
This pilot research assessed feasibility of the study and clinical acceptability of the web-
based specificity induction. Qualitative and quantitative data were gathered about the 
acceptability of the specificity induction. In addition, we also implemented a 2-factor mixed 
experimental design to examine the effects of the specificity induction on problem solving and 
related cognitive processes. Participants were randomly assigned to either receiving the 
specificity induction or the general impressions induction. They were assessed on a variety of 
measures before and after the induction which were counterbalanced across participants within 
the same group. These measures contained different items pre- to post-induction to reduce 
practice effects. Finally, participants were asked to answer questions about their experience with 
the web-based inductions. 
3.1 Sample 
All research procedures were approved by the Institutional Review Board of Teachers 
College, Columbia University. We recruited suicidal young adults, on social medial platforms 
and public online forums (i.e., Facebook, Instagram and Reddit). A total of 105 participants 
completed the full protocol: 42 were randomly assigned to the active induction (specificity 
induction group) and 40 completed all study tasks, while 44 were randomly assigned to the 
control induction (general impressions induction group) and 40 completed all study tasks. 
Inclusion criteria included: age 18-24, at least one instance of active suicidal thoughts or 
behavior (i.e., plan or attempt) in the past year assessed by items of the Self-Injurious Thoughts 
and Behaviors Interview (SITBI-SR; Nock, Holmberg, Photos, & Michel, 2007). Exclusion 
criteria included: lack of fluency in English, the presence of any factor that impaired the young 
adult’s ability to comprehend and effectively participate in the study (e.g., presence of gross 
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cognitive impairment due to psychosis, developmental delay), and self-reported past week 
suicidal behavior at the time of recruitment. 
Socio-demographically, our sample identified primarily as female (51.20%), White 
(62.50%), non-hispanic (81.30%) and bisexual (42.50%). In terms of clinical characteristics, 
40.00% of our sample had one-to-four active suicidal ideation episodes in the past year, while 
30.00% of the sample reported experiencing more than twenty episodes in the past year. 
Additionally, the majority of our sample did not have a past suicide attempt (88.80%). We 
assessed depression symptoms in a subgroup of our sample (n = 42) and scores revealed that 
52.40% had severe-to- very severe levels of depressive symptomatology as assessed by the 
Quick Inventory for Depressive Symptomatology (QIDS-SR16; Rush et al., 2003) (See Table 1). 
Table 1 











χ2  % (n) % (n)  % (N) 
Gender          χ2 (2, 80) = .07 
     Female 26.30 (21)  25.00 (20)  51.20 (41)  
     Male 12.50 (10)  13.80 (11)  26.30 (21)  
     Transgender 11.30 (9)  11.30 (9)  22.50 (18)  
          
Racea         p = .19 
     White 35.00 (28)  27.5 (22)  62.50 (50)  
     Asian 10.00 (8)  11.30 (9)  21.30 (17)  
     Black 0.00 (0)  5.00 (4)  5.00 (4)  
     Other 5.00 (4)  6.30 (5)  11.30 (9)  
          
Ethnicity         χ2 (1, 80) = .74 
     Non-Hispanic 42.50 (34)  38.80 (31)  81.30 (65)  





Table 1 (continued) 











χ2   % (n) % (n)  % (N) 
Sexual orientationa         p = .99 
     Bisexual 20.00 (16)  22.50 (18)  42.50 (34)  
     Heterosexual 16.30 (13)  15.00 (12)  31.30 (35)  
     Homosexual 7.50 (6)  6.30 (5)  13.8 (11)  
     Questioning 3.80 (3)  3.80 (3)  7.50 (6)  
     Other 2.50 (2)  2.50 (2)  5.00 (4)  
          
# active suicidal 
ideation episodes 
(past yr) 
     
   χ2 (3, 80) = 5.37 
     1 – 4 23.80 (19)  16.30 (13)  40.00 (32)  
     5 – 10 6.30 (5)  11.30 (9)  17.50 (14)  
     11 – 20 8.80 (7)  3.80 (3)  12.50 (10)  
     > 20 11.30 (9)  18.80 (15)  30.00 (24)  
          
Suicidal ideation         χ2 (2, 80) = 2.63 
chronicity (past yr)b          
      Low 47.50 (19)  32.50 (13)  40.00 (32)  
      Moderate 30.00 (12)  30.00 (12)  30.00 (24)  
       High 22.50 (9)  37.50 (15)  30.00 (24)  
          
# suicide attemptsa 
(lifetime)      
   p = 1.00 
     0 45.00 (36)  43.80 (35)  88.80 (71)  
     ³ 1 5.00 (4)  6.30 (5)  11.30 (9)  
          
Depression 
severityac      
   p =.91 
      None-to-mild 14.30 (2)  17.90 (5)  16.70 (7)  
      Moderate 35.70 (5)  28.60 (8)  31.00 (13)  
      Severe-to- 
      very severe 50.00 (7)  53.60 (15) 
 52.40 (22)  
a Fisher’s Exact Test. 
b Chronicity of past year suicidal ideation categories: Low = 1-4 episodes, Moderate = 5-20 episodes, High > 20.   
c Fisher’s Exact Test for depression severity was conducted with a subsample of young adults (n = 42). Depression 
severity was assessed with the QIDS-SR16 and categories were drawn from standard cut-off scores for the measure.  




Recruitment. Recruitment initially took place on online moderated public forums and 
discussion boards (e.g., Reddit) pertaining to suicide and psychopathology. However due to a 
slow pace of recruitment on online public forums, we transitioned to paid ads on platforms such 
as Facebook and Instagram. Both recruitment strategies were based on successful recruitment 
methods of prior online studies with similar populations (Fox et al., 2020; Franklin et al., 2016; 
Hooley et al., 2018; Kleiman et al., 2018). For online ads we (1) selected a target audience for ad 
impressions based on geographic location (e.g., United States) and age (i.e., 18-24), (2) 
interested individuals were instructed to click-through the ad to take a screening survey, (3) 
participants meeting inclusion criteria were automatically directed to a separate survey to provide 
their contact information (participants were encouraged to provide an email address without any 
identifiers), (4) a link with the informed consent form was sent via email to eligible participants, 
and finally (5) participants were required to answer five questions about the consent form prior 
to granting access to the research tasks and questionnaires. For moderated public forums we (1) 
joined the online forums, (2) messaged the moderators to explain the purpose of the study and 
asked permission to post ads for the study, (3) pending moderator approval we posted 
recruitment information, (4) interested individuals were instructed to contact the research team 
via private messages, (5) a link with a screening survey was sent to individuals who reached out 
through private messages, (6) participants meeting inclusion criteria were automatically directed 
to the informed consent form, and finally (7) participants were required to answer five questions 
about the consent form prior to granting access to the research tasks and questionnaires.  
Consenting participants were randomly assigned to receive either the active induction 
(i.e., specificity induction) or the control induction (i.e., general impressions induction). The 
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research team established a recruitment cut-off point of 40 participants per group. This cut-off 
only included participants who completed the full protocol and passed attention controls. The 
research team was actively monitoring participants’ completion and attention control status in 
order to adjust randomization and stop data collection based on the set group cut-off.  
Compensation. Participants received a $15 gift card to Amazon.com for completing the 
randomized induction, all post-induction performance measures and passing attention control 
questions. The screening survey was programmed, to receive IP addresses once, so as to avoid 
individuals who try to participate multiple times.  
3.3 Measures 
Pre-induction tasks. Prior to the randomly assigned induction, participants were asked 
to complete the following tasks in order to assess their baseline performance. The items for each 
of these tasks were different pre- to post-induction, and the order of the tasks was 
counterbalanced across participants in the same group. 
i. Problem solving task (Means-Ends Problem Solving (MEPS); Platt & Spivack, 1975, 
adapted by Madore & Schacter, 2014). This performance-based task assessed participants’ 
ability to generate steps to resolve social and interpersonal problems. Participants were presented 
with three different problem scenarios and asked to write possible steps to resolve each problem. 
The order of presentation of the three scenarios was randomized across participants. Prior studies 
have used similar methods of implementation for the MEPS (Madore & Schacter, 2014; Sheldon, 
McAndrews, & Moscovitch, 2011). After each problem-solution scenario, participants were 
asked to report their familiarity with the situation and their expected coping difficulty. Similar 
questions have been implemented in recent studies to evaluate other factors that may influence 
problem solving performance (Jing et al., 2016). 
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ii. Episodic memory (Autobiographical Interview (AI); Levine, Svoboda, Hay, 
Winocur, & Moscovitch, 2002, adapted by Madore & Schacter 2014). Participants viewed a 
picture with a scene common to life-experiences of young adults. They were instructed to write 
down a past event related to some aspect of the picture, and that occurred during the last few 
years. Participants were asked to focus on a single event, on a single day, with duration of a few 
minutes to a few hours. They were instructed to write everything they remember, in as much 
detail as possible, and were given three minutes to generate a response. This task used the same 
stimuli as in previous studies where it has been implemented as the core measure of episodic 
memory (Madore & Schacter, 2014, 2015). This was used to determine whether the specificity 
induction influences participants’ ability to generate episodic imagery (internal details) versus 
semantic information (external details) associated with a cue, in order to draw inferences 
regarding the mechanisms involved in generating relevant steps to solve a problem. In the 
present protocol, participants were shown two pictures and asked to remember two events 
(Madore, Jing, et al., 2016). 
iii. Divergent thinking (Alternate Uses Task (AUT); Abraham et al., 2012). In this task 
participants were presented with three object cues and were asked to generate as many unusual 
creative uses for the object. This task is widely used as a measure of divergent thinking. 
Additionally, it has been hypothesized to tap into imaginative functions that involve episodic 
imagery and has been responsive to the specificity induction in prior studies (Madore et al., 
2015; Madore, Jing, et al., 2016).  
The cognitive inductions. Participants were then administered the specificity induction 
or the general impressions induction (see Appendix for induction details). 
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i. Specificity induction. This is a brief procedure adapted from a forensic psychology 
protocol (Fisher & Geiselman, 1992) designed to improve accuracy of eye-witness accounts by 
promoting an episodic retrieval orientation (Morcom & Rugg, 2012) via mental imagery probing 
(i.e., mentally recreate episodic details), temporal order probing (i.e., manipulating details in a 
forward or reverse fashion) and transferring accountability to the respondent (i.e., attributing 
expertise; Madore, Gaesser, & Schacter, 2014). This pilot study marks the first time that the 
specificity induction is delivered entirely through an online portal, without the in-person 
component. Participants were asked to watch a short video featuring a routine event or scene 
(e.g., adults completing mundane tasks in the kitchen), and then completed a filler task with math 
problems for 2 minutes. The induction then took place through a systematic set of mental 
imagery prompts asking participants to recall specific details about the setting, people and 
actions in the video and to provide written responses. Follow-up probes encouraging participants 
to elaborate on more details were generated based on the content of the responses. This 
specificity induction procedure is similar to that which has been administered in-person and 
shown to immediately enhance problem solving, episodic memory, and divergent thinking (Jing, 
Madore, & Schacter, 2016; Madore et al., 2015, 2014; Madore, Jing, & Schacter, 2016; Madore 
& Schacter, 2014, 2015; Madore, Szpunar, Addis, & Schacter, 2016). 
ii. General impressions induction. This is an induction implemented in previous studies 
(Madore et al., 2014) as a control condition to the specificity induction because it instructs 
participants to discuss general impressions about the video, instead of episodic details. 
Participants were asked to watch the same video, and then completed the same filler math 
questions task. The induction then took place through a systematic set of questions focused on 
participants’ opinions, impressions, and thoughts about the video.  
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Post-induction tasks. Participants completed different items of the MEPS, the AI task, 
and the AUT in order to assess the effects of the induction on their performance. These tasks 
were administered in the same order as pre-induction. Additionally, participants were given a set 
of self-report measures about the ease of use of the induction and their likelihood to use it again. 
They were also asked open-ended questions about what they would change to improve the 
induction. 
Attention controls. The Directed Questions Scale (DQS; Maniaci & Rogge, 2014) was 
used as a measure of inattentive responding. The scale is designed so that each item is 
individually embedded into blocks of questions from other measures and scattered across 
different tasks. The items either ask participants to skip or answer a question and have been 
successfully used in prior studies to identify inattentive responding which may bias data 
(Maniaci & Rogge, 2014).  
Mood ratings. Participants were asked to rate their mood on a cartesian plane where the 
x-axis represented mood in terms of valence (positive v. negative) and the y-axis represented 
level of arousal (high v. low). The unit of measurement used were pixels and each axis ranged 
from -360 to 360 pixels with the x- and y-axes intersecting at 0. Ratings on the x-axis equal to 
zero or below represented negative mood valence. Ratings on the y-axis equal to zero or below 
represented high arousal. Mood ratings were included immediately before and after the 
inductions. 
Coding and scoring. Participant responses to the MEPS task were coded according to 
the standardized method described in the MEPS manual (Platt & Spivack, 1975). According to 
this protocol, statements that described actions which moved the protagonist closer to the desired 
solution were coded as relevant means, those that described actions within the context of the 
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problem but directed the protagonist to a different solution were coded as irrelevant means, and 
responses containing other types of off-topic information, commentary or vague statements were 
coded as no mean. MEPS responses were also coded for the number of active versus passive 
means based on the coding scheme developed and implemented by prior research teams 
(Lyubomirsky & Nolen-Hoeksema, 1995; Quiñones et al., 2015). Statements that described 
relevant steps taken by the protagonist to solve the problem were coded as active means. 
Conversely, steps taken by other characters or solutions that occured by luck or fate were coded 
as passive means. Four coders were trained on these protocols and achieved high interrater 
reliability for relevant means (.96), active means (.99) and passive means (.94). The coder team 
was blind to which induction had been received by participants and met regularly to discuss and 
resolve discrepancies to yield final scores for analysis.  
Participant responses to the AI task were coded according to procedures used in prior 
studies to categorize and quantify episodic (internal) and non-episodic (external) details of past 
events (Levine et al., 2002; adapted by Cha, Robinaugh, Iskenderoglu, Schacter, & Nock, 2016).  
According to this protocol, episodic (internal) details were coded for any episodic information 
provided about the central imagined event (e.g., actions, people, thoughts, feelings, setting, time, 
objects). Non-episodic (external) details were coded for any semantic information. Non-relevant 
details were coded for any off-topic, repetitive or corrective information. Two coders were 
trained on these protocols, and achieved high interrater reliability for internal details (.94 - .97), 
and moderate interrater reliability for external details (.68 - .87). The coder team was blind to 
which induction had been received by participants. 
Participant responses to the AUT were scored according to procedures used in prior 
studies to quantify the number of discrete categories of uses generated by participants for each 
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prompt (Guilford et al., 1960; adapted by Madore et al., 2015). According to this protocol, 
participant responses that contained possible uses were scored (i.e., appropriate). Possible uses 
were clustered into discrete categories (e.g., using a paper clip for earrings and for a bracelet 
charm are both possible and both fall under the category of jewelry), the number of distinct 
categories for each participant and each prompt was tallied as a measure of flexibility. Five raters 
were trained on this protocol and achieved high interrater reliability for scoring flexibility (.88). 
The rater team was blind to which induction had been received by participants and met regularly 
to discuss and resolve discrepancies to yield final scores for analysis. 
3.4 Data analysis 
Aim 1. We calculated descriptive statistics to examine rates of completion. We examined 
the percentage of consenting participants who completed all research tasks and used a one 
sample binomial test to assess whether completion rates were significantly different to the 
hypothesized completion rate (e.g., 80%; Franklin et al., 2016). Completion rates significantly 
lower than prior benchmarks would have indicated that changes to the online study protocol were 
needed prior to implementing a larger-scale experimental study with suicidal young adults. 
Aim 2. We defined acceptability by usability and likelihood to use again. We used four 
items of the System Usability Scale (SUS; Brooke, 1996), each scored on a 5-point scale, 
assessing these constructs. For each item, we calculated the percentage of participants who 
deemed the specificity induction as clinically acceptable, out of all participants who were 
randomly assigned to this intervention. We also examined the range, median, and mean of 
participant scores for each item and used benchmarks established for each item by aggregating 
prior studies in order to determine if acceptability scores were below average (Mitem1 = 3.68; 
Mitem2 = 2.34; Mitem3 = 3.69; Mitem7 = 3.82; Bangor, Kortum, & Miller, 2008). Finally, we 
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examined open-ended responses by organizing them into broad themes of suggested 
improvements, and recorded the number of participants generating suggestions for each 
category. Usability and likelihood to use again ratings significantly below benchmarks would 
have indicated that major changes to the web-based version of the specificity induction were 
necessary prior to implementing a larger-scale study. Qualitative data in the form of open-ended 
responses showed prominent themes about how to improve the user experience of the specificity 
induction.   
Aim 3. We conducted a series of two factor mixed analysis of variance (ANOVA) 
models which tested for interactions and main effects, with a = .05. These analyses assessed the 
effects of the specificity induction on problem solving and related cognitive processes. 
First, to test for the effects on problem solving we conducted separate analyses for each 
outcome of interest: relevant means and active means. In order to test for the effects on number 
of relevant means, the between-subjects factor Induction Type (specificity v. general 
impressions) and the within-subjects factor Time (pre-induction v. post-induction) were entered 
into an ANOVA model using the dependent variable of relevant means from the MEPS task. In 
order to test for the effects on active means, the between-subjects factor Induction Type (control 
v. specificity) and the within-subjects factor Time (pre-induction v. post-induction) were entered 
into an ANOVA model using the dependent variable of active means from the MEPS task. We 
hypothesized that the individuals randomized to the specificity induction would generate more 
relevant means and more active means in their responses to the MEPS task relative to those in 
the general impressions induction (Madore & Schacter, 2014).  
Second, we conducted  separate analyses to test for effects on episodic memory and 
divergent thinking. In order to test for the effects on episodic memory, the between-subjects 
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factor Induction Type (specificity v. general impressions) and the within-subjects factor Time 
(pre-induction v. post-induction) were entered into an ANOVA model using the dependent 
variable of internal (episodic) details from the AI task. In order to test for the effects on divergent 
thinking, we conducted an ANOVA model using the number of categories from the AUT as the 
dependent variable, with the between-subjects factor Induction Type (specificity v. general 
impressions) and the within-subjects factor Time (pre-induction v. post-induction). We 
hypothesized that performance for both episodic memory and divergent thinking would improve 
in response to the specificity induction, similar to effects for problem solving outcomes (Madore, 
Jing, et al., 2016).  
Finally, we conducted analyses for semantic thought, which we did not expect to change 
in response to the specificity induction. We conducted an ANOVA model using the number of 
external details generated on the AI task as a dependent variable, with the between-subjects 
factor Induction Type (specificity v. general impressions) and the within-subjects factor Time 
(pre-induction v. post-induction). Based on prior research we did not expect to see changes in 
these outcomes in response to the specificity induction (Madore et al., 2015).  
Across all ANOVAs, interaction effects of the factors Induction and Time for each of the 
dependent variables (e.g., relevant means, active means, internal and external details and number 
of categories) would have indicated changes in participant performance after exposure to the 
induction. Findings from these analyses, were a first attempt to understand whether prior 
findings from in-person administration of the induction extended to novel technology-based 
modes of delivery. Ultimately these findings could help inform the direction of future research 




Chapter 4: Results 
Preliminary analyses 
We examined whether sociodemographic and clinical characteristics were different 
across groups (specificity induction v. general impressions) to check the success of random 
assignment. Chi-square tests revealed that groups were not statistically significantly different in 
their composition regarding gender χ2 (2, 80) = .07, p = .97, Φ = .03 and ethnicity χ2 (1, 80) = 
.74,  p = .39, Φ = -.10). Per Fisher’s exact test, groups were not statistically significantly 
different regarding race (p = .19) and sexual orientation (p = .99). Regarding clinical 
characteristics, there were no significant group differences at baseline regarding the number of 
past year active suicidal ideation episodes χ2 (3, 80) = 5.37, p = .15, Φ = .26). We created 
subgroups based on past year suicidal ideation chronicity (i.e., low = 1-4 episodes, moderate = 5-
20 episodes, high >20) and again found that there were no significant group differences, χ2 (2, 
80) = 2.63, p = .27, Φ = .18). Furthermore, per Fisher’s exact test, there were no significant 
group differences at baseline regarding the number of lifetime suicide attempts (p = 1.00). 
Additionally, we used the Quick Inventory for Depressive Symptomatology (QIDS-SR16 (Rush 
et al., 2003) to gather depression scores for a subgroup of participants in our sample (n = 42). 
Then we assessed if there was a significant group difference across depression severity 
categories (based on QIDS cut-off scores). Per Fisher’s exact test, there was no statistically 
significant group difference across depression severity categories (p = .90) (See Table 1). 
Finally, we examined the number of participants who completed the prompts following the 
videos for both inductions to check if they were exposed to the inductions in the way that was 
intended. Out of the 40 participants assigned to each group whom completed the protocol and 
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passed attention checks, all of those in the general impressions induction group completed 
induction prompts, and 39 participants in the specificity induction group did so as well. 
4.1 Aim 1: Is it feasible to conduct an online study to test the specificity induction 
with suicidal young adults? 
The proportion of participants who provided informed consent and completed the study 
(81.90%) was slightly higher than the expected rate of completion (80%; Franklin et al., 2016). 
Therefore, a binomial test indicated that the completion rates observed in this study were not 
statistically significantly lower than the benchmark observed in prior studies,  p = .28 (1-sided). 
See Figure 1 for study completion information.  
Figure 1 
Participants Completed as a Percentage of Total Participants Providing Informed Consent  
(n = 105) 
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4.2 Aim 2: Did suicidal young adults consider the web-based specificity induction 
acceptable? 
Quantitative findings indicated that the web-based specificity induction was easy to use, 
yet participants were unlikely to use it frequently. Specifically, For item 1 (“I think that I would 
like to use this system frequently”), only 28% of participants exposed to the specificity induction 
endorsed that they would be likely to use it frequently. On average, participant ratings on this 
item (M = 1.65, SD = 1.14) were significantly lower than the benchmark from prior studies (M = 
3.68, SD = 1.15), t(39) = -11.216, p < .001, d = 1.14. For item 2 (“I found the system 
unnecessarily complex”; Item was reverse coded), approximately 65% of participants endorsed 
that the system was not complex. Participant ratings on this item (M = 2.85, SD = 1.33) showed 
that the web-based specificity induction was not complex compared to the benchmark from prior 
studies (M = 2.34, SD =), t(39) = 2.423, p = .02, d = 1.33. For item 3 (“I thought the system was 
easy to use”), approximately 78% of participants endorsed that it was easy to use. However, 
participant ratings (M = 3.13, SD = 1.16) were lower than the benchmark from prior studies (M = 
3.69, SD = 1.15), t(39) = -3.084, p = .01, d = 1.16. Finally for item 7 (“I would imagine that most 
people would learn to use this system very quickly”), 75% of participants endorsed that most 
people would quickly learn how to use the web-based specificity induction. However, participant 
ratings (M = 2.98, SD = 1.27) were lower than the benchmark from prior studies (M = 3.82, SD = 








Participants Rating the Web-based Specificity Induction as Acceptable as a Percent of 






























Note: Acceptable = “agree” and “somewhat agree”; Not acceptable = “neither agree nor 
disagree”, “somewhat disagree” and “disagree”. 
Qualitative findings included themes pertaining to difficulties using the web-based 
specificity induction and suggested improvements. Pertaining to difficulties using the web-based 
induction, most responses described having no issues (13/43). A few responses described 
difficulties with the apparent repetitiveness of questions and difficulty understanding why this 
was necessary (9/43) and others with functionality of the platform (e.g., volume controls, ability 
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to adjust size of video display, ability to pause video; 7/43). Pertaining to induction 
improvements, most participant responses endorsed functionality (e.g., volume controls, ability 
to adjust size of video display; 10/42), media quality (7/42), and reducing redundancy of 
questions (5/42). Still there was a good number of responses that stated no improvements were 
necessary (9/42). See Table 2a for qualitative themes pertaining to difficulties with the induction 
and Table 2b for qualitative themes pertaining to suggested improvements. 
Table 2a  




responses Sample responses 
 No difficulty 13 “I cannot think of any 
aspects that made the 
program difficult to use.” 
Redundant questions 9 “non specific questions 
followed by specific 
questions on the same 
topic.”  
“It was really tedious and 
repetitive.” 
Functionality 7 “The inability to pause the 
video”  
Media quality 3 “The video quality. It was 
difficult to determine the 
color of certain objects.”  
Media content 3 "It was a weird video.”  
Memory 2 “I wish I was able to 
remember more from the 
video.” 
Clarity of instructions 1 “Followed by some weird 
questions. It made zero sense 
and so I really have no idea 
how to answer these 
questions" 
Other/miscellaneous 5 “I don’t know what you 









responses Sample responses 
 Functionality 10 “Allow participants to move 
on at their leisure, allow a 
"pause" feature for the 
video” 
“Volume controls would be 
nice. Additionally, the video 
was small. It could be 
enlarged something similar 
to a standard YouTube 
video.” 
No improvements 9 “I think the program was 
fine” 
Media quality 7 “Use a higher quality 
video.” 
“More vivid colors and 
better sound” 
Redundant questions 5 “Make it more concise and 
less repetitiveness” 
“Some of the questions were 
a little redundant but I'm 
sure that's just part of the 
study somehow. I'm not sure 
what exactly you guys were 
looking for when I was 
answering the questions” 
Clarity of instructions 3 “Instructions to prior to the 
video to prepare viewers for 
the questions ahead.” 
Other/miscellaneous 8 “Please use new activities 
for post-video.” 
“Put the math problems in a 





4.3 Aim 3: Were there changes in problem solving and related cognitive processes in 
response to the specificity induction? 
Problem solving and related cognitive processes did not change in response to the web-
based specificity induction. Contrary to hypotheses, a two-factor mixed ANOVA showed that 
participants assigned to the specificity induction group did not generate more relevant means on 
the MEPS task in response to the induction, as compared to counterparts in the general 
impressions induction group, F (1, 78) = 2.79, p = .09, ηp2 = .04. There were no main effects for 
time (i.e., pre- v. post-induction),  F (1, 78) = 0.57, p = .45, ηp2 = .01, and no main effects for 
group, F (1, 78) = 0.35, p = .56, ηp2 = .004 (refer to Figure 3). Findings were similar when the 
analyses were run on the number of active relevant means generated by participants on the 
MEPS task. There were no interactions, F (1, 78) = 1.29, p = .26, ηp2 = .02, and no main effects 
of time, F (1, 78) = 1.63, p = .21, ηp2 = .02, or group, F (1, 78) = .046, p = .83, ηp2 = .001. 
Figure 3 
Group Differences in Relevant Mean Count on the MEPS Task 
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Also, there was no evidence of improvement in episodic memory, a cognitive process 
highly correlated with problem solving, in response to the web-based specificity induction. 
Contrary to hypotheses, participants assigned to the specificity induction group did not generate 
more internal details on the AI task after being exposed to the induction, as compared to those in 
the general impressions induction group, F (1, 78) = 1.06, p = .31, ηp2 = .01. There were no main 
effects of time (i.e., pre- v. post-induction),  F (1, 78) = 2.75, p = .10, ηp2 = .03, and no main 
effects of group,  F (1, 78) = 2.20, p = .14, ηp2 = .03 (refer to Figure 4).  
Figure 4 
Group Differences in Detail Count on the AI Task 









Note. Error bars represent standard error. AI = Autobiographical Interview. 
 
Similarly, findings did not show improvement in divergent thinking, another cognitive 
process implicated in problem solving, in response to the web-based specificity induction. 
Contrary to hypotheses, participants assigned to the specificity induction group did not generate 
more categories of use on the AUT after being exposed to the induction, as compared to those in 
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main effects of time (i.e., pre- v. post-induction),  F (1, 78) = 2.23, p = .14, ηp2 = .03, and no 
main effects of group,  F (1, 78) = .32, p = .57, ηp2 = .004 (refer to Figure 5).  
Figure 5 














Note. AUT = Alternate Uses Task. 
 
Finally, according to hypotheses semantic thought did not change in response to the 
specificity induction. Participants assigned to the specificity induction group did not generate a 
significantly different quantity of external details in the AI task after being exposed to the 
induction, as compared to those in the general impressions induction group, F (1, 78) = 1.40, p = 
.24, ηp2 = .02. Additionally, there were no main effects of group F (1, 78) = .33, p = .57, ηp2 = 
.004. However, we observed a main effect of time, F (1, 78) = 5.95, p = .02, ηp2 = .07, indicating 
that participants in both groups produced fewer external details in the post-induction AI task 
(refer to Figure 4). 
4.4 Alternative explanations for null results 
There may be several reasons why hypotheses were not confirmed. Perhaps the most 
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young adults’ problem solving abilities. While this is likely, we tested several post-hoc 
explanations for why results might have failed to support our hypotheses. The aim of these post-
hoc analyses was to inform interpretation of null findings and inform future research. Post-hoc 
analyses are detailed below. 
Effects of participant attention. One alternative explanation for null results could be 
that participants’ attention level throughout the protocol was associated with their performance 
on cognitive tasks (i.e., problem solving). That is, perhaps if participants were distracted 
throughout the protocol (e.g., while responding to the problem solving prompts), intervening on 
other cognitive domains (i.e., mental imagery and detail generation) may not necessarily change 
their problem solving performance. In order to address this question, we examined data from 
TaskMaster (Permut et al., 2019): a tool which recorded the frequency with which participants 
entered and left the active study window, as well as the length of time in seconds that 
participants spent on the active study window (on-task) versus outside (off-task). The unit of 
time was transformed into hours for ease of reporting. 
First, we assessed whether participants’ time on-task throughout the online study protocol 
was significantly associated with the average number of relevant means that they generated on 
the MEPS task. If so, this would indicate a link between participant attention level throughout 
the protocol and participant problem solving performance. These post-hoc analyses indicated that 
there was no significant association between time spent on-task and the number of relevant 










Summary of Correlations between Average Relevant Means and Time On-task, Mood Valence, 
Mood Arousal, Familiarity Ratings and Coping Difficulty Ratings 
 
Measure Correlation 95% BCa CI M SD 
Relevant mean count - - 3.13 0.83 
Time on-taska   .06b [-.17, .30] 1.22 0.15 
Mood valencec .19 [.01, .38] -20.00 79.14 
Mood arousalc .02 [.-18, .23] 14.54 72.70 
Familiarity rating .18 [-.08, .43] 5.01 1.62 
Coping difficulty rating .20 [-.03, .42]] 5.65 1.34 
     
Note: Time on-task was used as a measure of attention throughout the protocol. Mood valence and arousal were 
used as a measure of mood throughout the protocol. Familiarity and coping ratings were used to measure degree of 
familiarity and difficulty coping with problems featured on the Means-Ends Problem Solving task. BCa CI = Bias 
Corrected and Accelerated Boostrap Confidence Intervals. 
a Data analysis conducted with smaller sample (n = 77) due to missing data. Unit of measurement converted to 
hours. 
b Spearman rho rank correlation coefficient.  
c Unit of measurement is pixels. The x – and y-axes for mood ratings range from -360 to 360 pixels.  
Mood valence = ratings equal to zero or below represent negative valence. Mood arousal = ratings equal to zero or 
below represent high arousal. 
 
Second, we assessed whether there were group differences in the time participants spent 
on-task. If time spent on-task was significantly lower for participants assigned to the specificity 
induction compared to those assigned to the general impressions induction, this could partially 
explain null effects. Additionally, there were no group differences in the average time spent on-
task (i.e., hours) for participants in the specificity induction group (M = 1.22, SE = 0.14), 
compared to those in the general impressions group (M = 1.24, SE = 0.05), t(75) =.37, p =.71, d 



























Note. Error bars represent standard error. 
 
Effects of participant mood. Another alternative explanation is that participants’ mood 
throughout the protocol was associated with their performance in problem solving and related 
cognitive tasks. In fact, past research has shown that transient negative mood influences suicidal 
individuals cognitively, including reducing effective problem solving (Cha et al., 2018; Williams 
et al., 2005). It is possible that transient negative mood across participants influenced problem 
solving performance. Thus, intervening only at the cognitive level with the inductions might not 
have had any effect on the number of relevant means generated on the MEPS. In order to address 
this question, we examined participant mood ratings throughout the protocol, which included 
data on the valence and arousal of their emotional experience.  
First, we assessed descriptive statistics for participant mood ratings pre- and post-
induction to assess the distribution of mood valence and arousal ratings at each time point in the 
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may indicate that participants had intense baseline negative mood which may have compromised 
their ability to perform in problem solving tasks throughout the study. Of note, the x- and y- axes 
on which participants plotted their ratings ranged from -360 to 360 pixels. Post-hoc analyses 
showed that pre-induction mood valence ratings were neutral to slightly negative (M = -9.50, SD 
= 94.01). The pre-induction average mood valence fell only 2.64% within the negative mood 
quadrant out of the total extension of the axis in this direction. Ratings were widespread from 
negative to positive (Range = -213.00 – 193.00; IQR = -72.00 – 64.00). Post-induction mood 
valence ratings trended slightly more negative (M = -29.61, SD = 85.22), but remained very 
mild. Post-induction average mood valence fell 8.22% within the negative mood quadrant out of 
the total extension of the axis in this direction. The spread remained wide ranging from negative 
to positive (Range = -265.00 – 218; IQR = -61.50 – 16.50). Post-hoc analyses for mood arousal 
showed that pre-induction ratings were neutral to low intensity (M = 12.54, SD = 93.64). Ratings 
were widespread from high to low intensity (Range = -165.00 – 220.00; IQR = -52.00 – 80.00). 
Post-induction mood arousal ratings were similar (M = 16.55, SD = 84.10). The spread of ratings 
remained wide ranging from high to low intensity (Range = -197.00 – 219; IQR = -31.50 – 
62.75). These descriptive statistics indicate that on average participant ratings trended towards 
neutral-to-slightly negative mood valence with low arousal. These mood patterns may be better 
described by apathy or indifference (vs. distress or intense negative mood). Thus, it is unlikely 
that negative mood interfered with participant problem solving performance. Of note, neutral-to-
slightly negative mood valence with low intensity mood arousal (i.e., apathy) could have 
influenced participant motivation and investment in the study. 
 Second, we assessed whether participants’ average mood valence and average level of 
arousal throughout the online study protocol was significantly associated with the average 
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number of relevant means that they generated on the MEPS task. If so, this would indicate a link 
between participant mood throughout the protocol and participant problem solving performance. 
This post-hoc analysis indicated that the association between participant’s mood valence and the 
number of relevant means generated on the MEPS was not significant, r = .19, 95% BCa CI [.01, 
.38], p = .09. Similarly, there was no significant association between participant’s level of 
arousal and the number of relevant means, r = .02, 95% BCa CI [-.18, .23], p = .83 (refer to 
Table 3). 
Third, we assessed whether there were group differences in mood changes pre- to post-
induction given research indicating that a drop in mood for suicidal adults was related to less 
effective problem solving performance (Williams et al., 2005). In the present study, if there was 
a significant drop in mood pre- to post-induction for participants assigned to the specificity 
induction compared to those in the general impressions induction, this could indicate that the 
drop in mood dampened any effects that the induction could have had on problem solving 
performance. We also assessed whether there were group differences in mood pre-induction and 
post-induction in order to have additional information to interpret the meaning of any group 
differences in pre- to post- induction mood changes. These post-hoc analyses indicated that there 
was a moderate difference between groups in the change of mood valence pre- to post-induction. 
In fact, those assigned to the specificity induction group endorsed a decrease in negative mood 
valence post-induction (M = .26, SE = .13) compared to those in the general impressions 
induction (M = - .26, SE = .16), t(78) = -2.52, p = .01, d = -.56. Additionally, there were no group 
differences in average mood valence pre-induction for those assigned to the specificity induction 
group (M = -19.92, SE = 16.31), compared to those in the general impressions induction group 
(M = 0.93, SE = 13.27), t(78) = .99, p = .32, d = .22 or post-induction; specificity induction 
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group (M = -17.22, SE = 13.98), general impressions induction group (M = -42, SE = 12.98), 
t(78) = -1.31, p = .20, d = -.29 (refer to Figure 7). There were no group differences in change of 
arousal level pre-to post-induction t(78) = -.843, p = .40, d = -.19. These findings indicate that 
the changes in mood valence pre- to post-induction are not meaningful to explain null effects. In 
fact, if there was any effect of mood it may have benefited those assigned to the specificity 
induction group (i.e., change towards more positive mood) compared to those in the general 



























































Group Differences in Mood Valence 
































Note. Error bars represent standard error. Unit of measurement for Figure a are standard scores 
(z-scores). Unit of measurement for Figures b and c are pixels (raw scores). The x- and y-axes 
range from. -360 to 360 pixels, where ratings equal to zero or below represent negative mood 
valence. 
 
Effects of familiarity with problem solving prompts. Post-hoc analyses were also 
conducted to examine the effects of participants’ degree of familiarity and coping difficulty 
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participants’ degree of familiarity with the type of interpersonal problems presented on the 
MEPS may have influenced their task performance. We examined this same question pertaining 
to participant ratings of coping difficulty. If familiarity and coping difficulty ratings strongly 
influenced participant problem solving performance, perhaps intervening with a brief cognitive 
training designed to enhance mental imagery and detail generation might not have led to any 
notable changes.  
First, we assessed whether participants’ average familiarity and average coping difficulty 
ratings were significantly associated with the average number of relevant means that they 
generated on the MEPS task. If so, this would indicate a link between participant familiarity and 
coping difficulty ratings of MEPS problem scenarios and their problem solving performance. 
Second, we assessed whether there were group differences in participants’ familiarity and coping 
difficulty ratings. If familiarity ratings were significantly lower for participants assigned to the 
specificity induction compared to those assigned to the general impressions induction, this may 
have affected problem solving performance and could partially explain null effects. Similar 
effects may have been observed, if coping difficulty ratings were significantly higher for 
participants assigned to the specificity induction. These post-hoc analyses indicated that there 
was no significant association between the number of relevant means generated by participants 
and familiarity ratings, r = .18, 95% BCa CI [-.08, .43], p = .10, or coping difficulty ratings, r = 
.20, 95% BCa CI [-.03, .42], p = .07 (refer to Table 3). Additionally, there were no group 
differences in the familiarity ratings for participants in the specificity induction group (M = 4.77, 
SE = .24), compared to those in the general impressions group (M = 5.23, SE = .27), t(78) = 1.28, 
p = .20, d =.29. Findings were similar for coping difficulty ratings; specificity induction group 
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(M = 5.44, SE = .25), general impressions group (M = 5.83, SE = .18), t(78) = 1.31, p = .20, d 
=.29 (refer to Figure 8). 
Figure 8 
Group Differences in Familiarity and Coping Difficulty Ratings 



















Note. Error bars represent standard error. 
 
Effects of task order. Even though participants were randomized to the three different 
task orders in the study (Task order 1: MEPS, AI, AUT; Task order 2: AUT, MEPS, AI; Task 
order 3: AI, AUT, MEPS), it is possible that participant performance on the problem solving task 
was influenced by task order effects. First, it may be possible that more participants were 
assigned to task orders in which the MEPS task was featured last. In these cases, participant 
problem solving performance may have been influenced by fatigue. Additionally, there may have 
been carry-over effects on participant problem solving performance from other cognitively 
demanding tasks in the protocol. For instance, the AI task is cognitively challenging (i.e., three-
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have preceded the MEPS for a majority of participants, thus influencing problem solving 
performance. For either case (i.e., fatigue or carry-over effects), intervening with the specificity 
induction might not have changed problem solving performance for participants who were tired 
or carrying a heavy cognitive load from a prior demanding task.  
In order to test for fatigue and carry-over effects, first we examined the percentage of 
participants that were assigned to different task orders. Second, we conducted independent 
samples t-tests to assess if on average the number of relevant means generated on the MEPS was 
different between participants assigned to different task orders. These post-hoc analyses revealed 
that only 30% of participants were exposed to the MEPS as the last task in the protocol, while 
65% of participants completed the MEPS subsequent to the AI task. On average, participants 
completing the MEPS task last did not generate a significantly different number of relevant 
means (M = 3.08, SD = .74), compared to participants assigned to other task orders (M = 3.16, 
SD = .87), t(78) = .39, p = .70, d = .09. Similarly, participants completing the MEPS task 
subsequent to the AI task did not generate a significantly different number of relevant means (M 
= 3.22, SD = .83), compared to participants assigned to different task orders (M = 2.19, SD = 
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Figure 9 
Differences in Relevant Mean Count by Task Order 
















Note. Error bars represent standard error. Fatigue effects show the performance of participants 
who completed the MEPS task last versus all other task orders. Carry-over effects show the 
performance of participants who completed the MEPS task after the AI task. MEPS = Means-
Ends Problem Solving; AI = Autobiographical Interview. 
 
Finally, we ran a chi-square tests to assess whether there was an association between 
group assignment (i.e., specificity induction vs. general impressions induction) and task order for 
those who completed the MEPS as the last task in the protocol, as well as for those who 
completed the MEPS subsequent to the AI task. There was no relationship between group 
assignment and task order for those who completed the MEPS as the last task χ2 (1, 80) = .24, p 
= .63, Φ = .06, or for those who completed the MEPS after the AI task χ2 (1, 80) = .88, p = .35, 





































































Group Differences in Number of Participants Assigned to Each Task Order 















Note. MEPS = Means-Ends Problem Solving. AI = Autobiographical Interview. 
 
Effects of heterogeneity in clinical severity. We had a heterogeneous sample in terms of 
clinical severity, thus there may have been disparities in cognitive ability across our sample 
which may have led to a differential response to the induction. For instance, individuals with 
highly chronic suicidal ideation or those with a history of suicide attempt, may have greater 
impairment in problem solving compared to individuals of lower clinical severity (i.e., low 
chronicity of suicidal thoughts or no past suicide attempt). Individuals with greater problem 
solving impairment may have been below the threshold necessary for the induction to have an 
effect. As a result, their response to the induction may have detracted from overall induction 
effects. To address this question, we examined whether participant problem solving performance 
was different across levels of clinical severity.  
First, we assessed whether target cognitive abilities (i.e., problem solving and episodic 
memory) were different across suicide ideation chronicity levels. To do so, we grouped 
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individuals in our sample by levels of suicide ideation chronicity (i.e., low, moderate, high) 
based on the number of past year suicide ideation episodes. Then we assessed whether average 
problem solving and episodic memory performance was different across groups. If there was a 
significant difference in cognitive performance across the groups, this could indicate that some 
individuals in our sample had impaired cognitive abilities and may have been non-responsive to 
the induction. These post-hoc analyses indicated that there were no differences across suicide 
ideation chronicity levels (i.e., low, moderate, high) in problem solving, F (2, 77) = .42, p = .66, 
ηp2 = .10, or in episodic memory performance, F (2, 77) = .22, p = .80, ηp2 = -.08 (refer to Figure 
11a).  
Second, we assessed whether target cognitive abilities (i.e., problem solving and episodic 
memory) were different across individuals with and without a lifetime history of suicide attempt. 
If there was a significant difference in cognitive performance among those with a past suicide 
attempt compared to those with no past attempts, this could indicate that some individuals in our 
sample had impaired cognitive abilities and may have been non-responsive to the induction. 
These post-hoc analyses indicated that there was no group differences in problem solving t(78) = 
-.62, p = .54, d = -.14, or in episodic memory t(78) = -1.57, p = .12, d = -.36 (refer to Figure 
11b). These findings indicate that the clinical severity heterogeneity in our sample does not 
explain null effects. There were no significant differences in problem solving performance across 
indicators of clinical severity in our sample. Thus, it is improbable that there was a differential 
response to the induction by individuals in certain clinical subgroups which could have detracted 






Performance on the MEPS Task and AI Task Across (a) Levels of Past Year Suicide Ideation 
Chronicity and (b) Lifetime Suicide Attempt History 
 
a. Task performance across suicide ideation chronicity Levels (Past year) 
 
















b. Task performance between suicide attempt groups (Lifetime) 
 































































































































































Low baseline scores. Finally, we considered whether null results in the present study 
could be explained by differences in baseline scores of our sample compared to samples used for 
prior studies, specifically as it pertains to target cognitive processes (i.e., problem solving and 
episodic memory). That is, perhaps participants in the present study had baseline scores that were 
below the threshold necessary for the induction to have an effect. In order to address this 
question, we gathered available baseline MEPS and AI scores for samples assessed in prior in-
person specificity induction studies (Cha, in preparation; Madore & Schacter, 2014; McFarland 
et al., 2017). 
We conducted a one-sample t-tests to examine if MEPS and AI scores were significantly 
different for participants in our sample compared to a general population sample (Madore & 
Schacter, 2014), a clinically depressed sample (McFarland et al., 2017), and a sample of suicidal 
young adults (Cha, in preparation). Of note, all prior studies referenced in these analyses were 
conducted in-person. These post-hoc analyses revealed that our sample had significantly lower 
baseline scores for the MEPS task (M = 3.18), compared to the baseline MEPS (M = 8.50) scores 
of the general population sample studied by Madore and Schacter (2014), t(79) = -46.43, p = < 
.001, d = - 5.19. Findings were similar when baseline scores on the AI task for our sample (M = 
10.86) were compared to baseline scores for the sample assessed in the aforementioned study (M 
= 26.70), t(79) = -28.52, p = < .001, d = - 3.19. When compared to baseline MEPS scores (M = 
8.6) of the clinically depressed sample studied by McFarland and colleagues (2017), our sample 
also had significantly lower baseline MEPS scores (M = 3.18), t(79) = -47.30, p = < .001, d = - 
5.29. Findings were consistent when baseline scores on the AI task for our sample (M = 10.86) 
were compared to baseline scores for the clinically depressed sample assessed in the 
aforementioned study (M = 13.60), t(79) = -4.93, p = < .001, d = - .55. Finally, our sample also 
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had significantly lower baseline scores for the AI task (M = 10.86), compared to the baseline AI 
scores (M = 34.40) for the suicidal young adult sample studied by Cha and colleagues (in 
preparation) (79) = -42.38, p = < .001, d = - 4.74 (refer to Figure 12). 
Figure 12 
Baseline Performance on the MEPS Task and AI Task Across Different Samples from Published 
Studies Testing the Specificity Induction 
 

































Note. Error bars represent standard error. MEPS = Means-Ends Problem Solving.  
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Chapter 5: Discussion 
This investigation yielded three main findings. First, it is feasible to conduct experiments 
with suicidal young adults entirely online. Second, suicidal young adults view the web-based 
specificity induction as only moderately acceptable. Third, the web-based specificity induction 
did not change suicidal young adults’ problem solving, episodic memory or divergent thinking. 
Feasibility was shown in the present study through completion rates. Acceptability was 
evidenced through quantitative and qualitative responses to a user experience self-report 
questionnaire. Null effects for problem solving and related cognitive processes were observed 
across performance-based tasks. Findings from alternative hypotheses suggest null results could 
be explained by factors related to the online modality of the present study. We discuss each 
finding in detail below.  
First, it was feasible to conduct an online experiment with suicidal young adults to test 
the specificity induction. Consistent with our hypothesis, completion rates of suicidal young 
adults in the present online experimental study approximated or surpassed rates of online studies 
conducted with the same population (Franklin et al., 2016; Kleiman et al., 2018). This was the 
case, even after excluding participants based on attention checks in order to screen-out 
potentially low quality data. While there have been concerns in the field about the quality of the 
data gathered through online studies (Clifford & Jerit, 2014; Crump et al., 2013; Stewart et al., 
2017; Woods et al., 2015), recent research increasingly supports the use of online methods for 
valid data collection. In fact several measures have been studied to improve data quality such 
that it is comparable to in-person studies (Casler et al., 2013) such as: (1) attention checks 
(Hauser & Schwarz, 2016), (2) verification of participant eligibility and multiple participation 
(Bull et al., 2008; Hauser & Schwarz, 2016), and (3) recruitment outside of study pools (Ip et al., 
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2010). Online studies may be particularly useful when studying stigmatized topics such as 
suicide and self-harm because online study assessments allow for greater anonymity, privacy and 
possibly reduce discomfort of disclosing stigmatized thoughts and behaviors. The feasibility of 
conducting an online study with suicidal young adults held true in the present study. The field of 
suicide research would benefit from continuing to explore the benefits of online data gathering 
methods to study populations that may be more difficult to reach through in-person studies. 
Second, the web-based specificity induction was only moderately acceptable for suicidal 
young adults when considering ease of use and likelihood to use again. The web-based 
specificity induction was easy to use per participant ratings and open-ended responses. Ease of 
use is an important feature of web-based interventions for suicidal populations. In fact, 
evaluations of the web-based Safety Planning Intervention (SPI) have shown that individuals are 
less likely to complete if they find the SPI difficult to understand (Boudreaux et al., 2017), and 
conversely that suicidal youth will use the web-based application actively when easy to use and 
personalized (Kennard et al., 2018). Pertaining to likelihood to use again, most participants in the 
present study would be unlikely to use the web-based specificity induction frequently. Indeed, it 
is a challenge to engage adolescents and young adults with web-based mental health platforms so 
that they are likely to use it frequently. One barrier to frequent use is lack of appeal vis-à-vis 
more engaging content that this age-group is used to (e.g., social media, video games) (Liverpool 
et al., 2020). This is consistent with participant responses to open-ended questions in the present 
study which suggested improvements to the quality of the media used in the web-based 
specificity induction as well as functionality of the platform (e.g., volume controls, ability to 
adjust size of video display). Other barriers to frequent use of web-based mental health platforms 
include personalization and ability to interact with other users (Liverpool et al., 2020). 
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“Gamifying” web-based interventions or including a social component can improve engagement 
and long-term use of web-based mental health platforms for suicidal young adults (Bull et al., 
2008; Franklin et al., 2016; Liverpool et al., 2020; Vermeir et al., 2020). Despite moderate 
acceptability ratings for the web-based specificity induction, significant adjustments are 
necessary to improve appeal and engagement if this is to be used as an online tool for suicidal 
youth. 
Third, the web-based specificity induction did not change suicidal young adults’ problem 
solving, episodic memory or divergent thinking, contrary to accumulating evidence from in-
person studies for the benefits of the induction on these target cognitive processes. This marked 
the first attempt to adapt the specificity induction to a web-based delivery platform and test it 
online. Consistent with in-person studies, our web-based specificity induction encouraged 
participants to recall content from a video using a systematic set of questions emphasizing 
mental imagery probing (i.e., mentally recreating episodic details), temporal order probing (i.e., 
manipulating details in a forward or reverse fashion), transferring accountability to the 
respondent (i.e., attributing expertise; Madore, Gaesser, & Schacter, 2014) and included an 
interactive feature of follow-up probes encouraging participants to elaborate on more details 
based on the content of their responses. Despite the similarities of our web-based specificity 
induction with the in-person delivery format, suicidal young adults in our sample did not 
evidence improvement in problem solving or episodic memory post-induction, contrary to the 
improvements found when the induction was tested in-person with a general population sample 
(Jing et al., 2016; Madore & Schacter, 2014) and a clinically depressed sample (McFarland et al., 
2017). Below we discuss several potential explanations for these null results: methodological 
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considerations, state of participants, or unique characteristics of our population. We discuss 
each of these below. 
One possibility is that there may have been methodological errors in the present study 
which interfered with any potential induction effects. For example, though the current study used 
a Qualtrics tool to automatically counterbalance task orders, participants were nearly, but not 
fully evenly assigned across all the different task orders in the study. Without appropriate 
counterbalancing it is possible that fatigue and carry-over effects were not “balanced” across 
experimental conditions and may be confounded with effects of the induction (Corriero, 2017). 
Taken together this evidence may suggest that shortcomings in counterbalancing may have 
interfered with the experimental manipulation (i.e., specificity induction v. control) and possibly 
contributed to null effects.  
There are several reasons why methodological errors such as failed counterbalancing do 
not fully explain our null results. First, in-person studies of the specificity induction did not 
counterbalance participants across task orders and they still found a significant induction effect 
on participant problem solving and episodic memory (Madore & Schacter, 2014). Additionally, 
in the present study fatigue effects and carry-over effects did not affect participant problem 
solving performance. Furthermore, there was no association between task order and group 
assignment (e.g., specificity induction vs. general impressions group). In other words, there was 
no systematic association between task order and experimental condition. While future studies 
should aim to achieve full counterbalancing across task orders, it is unlikely that the lack of 
change in problem solving and related cognitive processes can be explained by this. We caution 
dismissal of null findings solely on these grounds. 
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Pertaining to the state of participants, it is possible that participant mood or cognitive 
states during the protocol may have inadvertently diminished or cancelled-out induction effects. 
First, perhaps participants were unintentionally induced into a negative mood, which would have 
diminished effects of the specificity induction. It is also possible that the baseline mood of 
suicidal young adults was negatively biased to such an extent that it may have impaired cognitive 
processes and thus interfered with participants’ problem solving performance. In fact, suicidal 
adults’ problem solving performance and memory specificity declines after negative mood is 
induced, compared to depressed-only and healthy adults (Williams et al., 2005). Regarding 
participant’s cognitive state, lack of attention to the induction or to the problem solving tasks 
may have resulted in responses that did not capture induction effects. In fact, prior studies have 
revealed that participant attention and careless responding can affect validity of data gathered 
online (Johnson, 2005). Feasibility of the current study was assessed using participant 
completion rate, excluding participants who did not pass checks for inattentive or careless 
responding on the Directed Questions Scale (DQS; Maniaci & Rogge, 2014), but without further 
attention controls. Therefore, it is possible that some inattentiveness may have contributed to our 
null results. Finally, performance on problem study tasks can be influenced by participants’ 
familiarity with the problem scenario (Artistico et al., 2019). It is possible that participant’s level 
of familiarity with MEPS problem scenarios influenced problem solving performance in a way 
that may have cancelled-out induction effects. Any of these conditions may have interfered with 
the specificity induction and possibly contributed to null effects.  
There are several reasons why participants’ mood or cognitive state during the protocol 
does not fully explain our null results. First pertaining to participants’ mood state, prior studies 
using the same stimuli have not identified mood or negative affect induced by the current 
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protocol (Jing et al., 2016; Madore & Schacter, 2014; McFarland et al., 2017). Additionally, on 
average participants endorsed neutral-to-slightly negative mood valence with low intensity 
arousal pre- and post-induction which is more indicative of apathy than negative mood (i.e., 
distress). Apathy or indifference are not known to impair problem solving performance 
compared to mood drops or changes towards significant negative mood. Also, in the current 
study there was no association between average mood and problem solving abilities. 
Furthermore, participants assigned to the specificity induction endorsed a decrease in negative 
mood valence pre- to post- induction. Therefore if there were any mood effects at all, we would 
expect that these would have improved problem solving abilities for participants assigned to the 
active experimental condition (vs. control condition), and thus amplified the effects of specificity 
induction. Second pertaining to attention, on-task and off-task behavior was assessed throughout 
the protocol to evaluate the proportion of time participants were focused on study tasks vs. 
distracted by other activities. There was no association between participant attention (i.e., 
measured by on- and off-task behavior) and problem solving performance. There were also no 
differences in attention between experimental conditions (i.e., specificity induction group vs. 
general impressions induction group). Finally pertaining to participant familiarity with MEPS 
prompts, administering self-relevant problem scenarios has not resulted in better problem solving 
performance when compared to the usual MEPS problem scenarios in past specificity induction 
studies (Madore & Schacter, 2014). Also, there was no association between participants’ 
familiarity with MEPS prompts and participant problem solving performance in the present 
study. Plus, there were no differences in participant familiarity scores between experimental 
conditions (i.e., specificity induction group vs. general impressions induction group). It is 
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unlikely that null effects on problem solving and related cognitive processes can be explained by 
participants’ mood or cognitive state during the present study.  
The most likely explanation for our null results resides in either the unique characteristics 
of the population that we chose to study, or the online administration format of the induction and 
assessments. Regarding the unique characteristics of suicidal young adults, it is possible that the 
problem solving performance of our population (or of clinically severe subgroups in our sample) 
was below the threshold required for the specificity induction to work. Suicidal individuals 
display poor problem solving compared to non-suicidal counterparts (Arie et al., 2008; Pollock 
& Williams, 2001, 2004; Rotheram-Borus et al., 1996; Schotte & Clum, 1987), thus it is possible 
that they fall below the threshold required for the specificity induction to have an effect. In fact, 
our sample of suicidal young adults had a baseline performance in problem solving that was 
significantly lower than prior studies conducted with general population (Madore & Schacter, 
2014) and clinical samples (McFarland et al., 2017). Perhaps low baseline problem solving may 
not be responsive to a brief intervention such as the specificity induction. Pertaining to the online 
administration of the study, this format did not include ways to increase motivation for 
participants to fully invest-in or engage-with the brief intervention and the study assessments. 
Perhaps low motivation (instead of low problem solving ability) contributed to the low baseline 
scores in problem solving observed in our sample. In fact, smaller effect sizes have been 
observed for computer-based interventions such as cognitive bias modification (CBM) and 
attention bias modification (ABM) tested online vs. in-person. The discrepancy in findings 
between in-person vs. online studies has been attributed to low participant motivation, low 
engagement and low accountability (Heeren et al., 2015; Jones & Sharpe, 2017; Linetzky et al., 
2015; Mogoaşe et al., 2014; Price et al., 2016; Zhang et al., 2019). The null effects of the current 
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study could be attributed to either below-threshold problem solving ability in our population (or 
in clinically severe subgroups of our sample) or to low participant motivation due to the online 
administration format of the study. Either of these conditions may have interfered with how 
participants interacted with the specificity induction or the study assessments and possibly 
contributed to null effects. 
Based on our data we are not able to directly observe all evidence required to 
conclusively determine whether our null results are due to low baseline problem solving ability 
or to the online administration format of the study. However, we can make informed assumptions 
based on prior studies and some indicators within our data. There is a significant discrepancy 
between the effects of the specificity induction when tested with clinically depressed adults 
(McFarland et al., 2017), compared to the effects when tested with the suicidal young adults of 
our sample. As mentioned previously this discrepancy in findings could be due to a higher 
baseline level of problem solving ability among clinically depressed adults which was responsive 
to the specificity induction, compared to lower baseline problem solving ability among suicidal 
young adults which may have been below threshold and thus non-responsive to a brief 
intervention. However, meaningful differences in problem solving ability between depressed-
only versus depressed suicidal adults are only known to exist when there is a concurrent drop in 
mood (Williams et al., 2005). Participant mood valence throughout the protocol fluctuated 
between neutral-to-slightly negative. There was no evidence of intense negative mood 
throughout the protocol and no evidence of a significant mood decline for suicidal young adults 
assigned to the specificity induction group in our protocol. Thus, it is unlikely that the problem 
solving ability of the young adults who received the web-based specificity induction would have 
been different to that of depressed adults in the study conducted by McFarland and colleagues, 
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and as a result this factor should not have interfered with induction effects. Additionally, the 
analyses conducted by clinical severity subgroups showed that there was no difference in 
problem solving or memory specificity performance across suicide ideation chronicity levels 
(i.e., low, moderate, high) or between individuals with and without a past suicide attempt. This 
shows that performance in cognitive tasks was not different across levels of clinical severity in 
our sample and thus it is highly unlikely that the performance of clinically severe subgroups 
detracted from induction effects. The difference in baseline problem solving scores which was 
observed across the present study and prior specificity induction studies may be better explained 
by differences in participant motivation, engagement, or accountability related to the format of 
administration of each study (instead of differences in problem solving ability). Thus, the most 
likely explanation for the discrepancy in findings across these studies pertains to the format in 
which the study was conducted (in-person vs. online) and related implications for participant 
motivation, engagement, and accountability. 
The online format of administration of the present study and related difficulties 
maintaining participant motivation and engagement may be the best fit explanation for the null 
effects of the web-based specificity induction. Some of the strongest evidence for the effects of 
the specificity induction has emerged from in-person studies where the interpersonal context 
influences participant motivation and engagement (Jing et al., 2016; Madore et al., 2015; Madore 
& Schacter, 2014). Levels of motivation and engagement may have influenced participants’ 
interaction with study assessments, and their interaction with the specificity induction (i.e., the 
intervention). Pertaining to participants’ interaction with study assessments, as mentioned earlier 
it is common for online experimental studies to report smaller effects compared to in-person 
studies, and this has been attributed to low participant motivation, engagement and 
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accountability (Heeren et al., 2015; Jones & Sharpe, 2017; Linetzky et al., 2015; Mogoaşe et al., 
2014; Price et al., 2016; Zhang et al., 2019). In the present study, participant baseline scores 
across cognitive tasks were significantly lower compared to prior in-person studies. Additionally, 
participant average mood ratings pre- and post-induction indicated neutral-to-slightly negative 
mood valence with low intensity arousal which is better described as apathy or indifference. 
Taken together, low baseline scores plus mood ratings indicating possible apathy, may be 
evidence of low motivation and low investment in the study assessments. Pertaining to 
participants’ interaction with the intervention, low levels of motivation and investment can also 
influence how participants take-in the intervention being tested and possibly detract from 
intended intervention effects (Liverpool et al., 2020). Participants’ motivation to engage with 
web-based interventions is largely based on the following elements: (1) credibility and 
expectancy effects of the intervention (Schleider et al., 2020; Smith et al., 2018), (2) receiving 
explicit rationale to understand the nature of the intervention (Beard et al., 2010), (3) human 
support or guidance (Baumeister et al., 2014; Kelders et al., 2012), (4) tailoring (Strecher et al., 
2008), (5) interactive messaging or immediate performance feedback (Alkhaldi et al., 2017; 
Hallford et al., 2021), (6) acceptable user experience (e.g., demands on time; Liverpool et al., 
2020; Schleider et al., 2020) and (6) gamification (Pramana et al., 2018; Vermeir et al., 2020). 
Neither of these six elements was present in the web-based specificity induction tested in the 
present study. Additionally, most participants indicated that they would be unlikely to use the 
web-based specificity induction frequently. Through open-ended responses about difficulties 
experienced with the induction the second most endorsed category indicated that participants did 
not understand the purpose of redundant induction prompts (refer to Table 2a). These user 
experience data suggest low engagement which may have interfered with the induction’s 
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intended effects. Future researchers conducting online experiments are encouraged to monitor 
participant motivation and engagement to assess how these variables contribute to observed 
effects. Furthermore, future testing of the web-based specificity induction would benefit from 
increasing participant investment in the intervention by providing rationale for the induction 
(including prior findings) to increase credibility and expectancy effects or by making the 
platform inherently reinforcing through interactive elements such as immediate feedback or a 
game-like design (e.g., scoring and rewards). 
Despite null findings of the present study, there are still important clinical implications 
when it comes to testing computer-based cognitive trainings targeting mechanisms such as 
problem solving and episodic memory. Both of these mechanisms have been implicated in 
suicide risk (Cha et al., under review; Quiñones et al., 2015; Schotte et al., 1990; Schotte & 
Clum, 1982; Williams et al., 2005) and remain important to address in interventions that aim to 
interrupt the trajectory towards suicide. Additionally, there is evidence of benefits for clinical 
populations from studies using similar web-based cognitive training protocols (Hallford et al., 
2021). For example, people assigned to receiving the Computerized Memory Specificity Training 
(c-MeST) have shown a reduction in depressive symptoms, gains in memory specificity, and a 
small non-significant improvement in problem solving (d = .16) compared to counterparts in the 
control group immediately after training and up to 3 months post-training (i.e., post-training, 1-
month and 3-month follow-up; Hallford et al., 2021). Compared to the single session specificity 
induction, the c-MeST involved seven sessions administered throughout a two-week timeframe. 
Additionally, the c-MeST involved an algorithm that provided immediate performance feedback 
to participants, asked participants to reattempt trials when participants performed below certain 
thresholds, and included prompts with guidance about how to improve performance (e.g., add 
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specific details about an experience such as when, where, and with whom). These findings reveal 
that computer-based cognitive trainings work to improve episodic memory or problem solving, 
when they are administered at higher doses (i.e., seven trainings in two weeks vs. single session) 
and when they include interactive elements that increase motivation (i.e., interactive messaging 
and performance feedback). Overall, the field will benefit from continuing to study trainings 
designed to improve cognitive mechanisms implicated in suicide, and how these brief trainings 
work when used in combination with more intensive psychotherapy methods. These trainings 
could be scaled-up to provide basic mental health resources for individuals who are unable to 
access psychotherapy, or they could potentially be used adjunctively to psychotherapeutic 
interventions to boost treatment effects. 
The results of the present study should be interpreted in light of several limitations. First, 
our data is insufficient to directly observe whether it was the population or the online 
administration format of the study and the specificity induction which resulted in null findings. 
While our informed inferences based on previous studies suggest that null findings are likely 
explained by the online administration format of the study and the induction, an in-person 
specificity induction study with suicidal young adults is required to confirm this conclusion. 
Second, given the remote nature of the study, we do not have fine-grained data about participant 
attention. We know how much time participants spent on-task versus off-task throughout the 
entire protocol, but we cannot tell when (i.e., on which specific study tasks) participants were 
off-task. If participants were distracted during the induction, then this may have influenced 
induction effects. Future studies would benefit from monitoring on-task and off-task behavior 
specifically during the induction. Finally, this study was conducted during the initial COVID-19 
outbreak. Therefore, those who decided to volunteer in the study and the way in which they 
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engaged with the protocol may not generalize to suicidal young adults in other contexts. The 
initial COVID-19 outbreak was marked by high stress and elevated clinical symptomatology in 
several clinical populations (Gruber et al., 2021; Hafstad & Augusti, 2021; Reger et al., 2020; 
Shields et al., 2021) and this undoubtedly influenced the external validity of current findings.  
Despite limitations and regardless of null findings, the current study highlights important 
learnings. Testing this brief cognitive training through an online experimental study is feasible, 
the cognitive training is modestly acceptable in its web-based format, and it does not 
immediately improve suicidal young adults’ problem solving or related cognitive processes. 
Nevertheless, aspects of the experiment interfered with sufficiently testing our hypotheses about 
induction effects. For instance, low engagement in performance-based tasks likely made it more 
difficulty to capture pre- to post-induction change. Additionally, low investment in the 
intervention likely interfered with its effects. Thus, we conclude that the induction did not have 
intended effects due to participant low motivation and engagement, which has been widely 
documented to reduce effects of web-based interventions tested through online studies. Overall, 
this study is aligned with call-to-actions in our field as it pertains to using novel modes of 
delivery to scale-up mental health interventions and overcome barriers for access to mental 
health resources. The current findings may help inform other modes of brief web-based 
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Specificity and General Impressions Induction Stimuli (adapted from Madore et al. 2014) 









Figure A1. Procedure for Induction Tasks 
                                                                                                                                                           . 
A2. Specificity Induction Script  
 
Now you will be asked a few questions about the video you watched. Everyone watches a 
different video, so you are the expert on this one.  
 
I. SURROUNDINGS 
Please close your eyes and get a picture in your head about the surroundings of the video you 
watched. Please name the environment you are picturing. 
• First mental imagery prompt: Please think about what types of things were in the 
[environment] and how they were arranged and what they looked like, including 





3. Specificity Induction 
3. General Impressions Induction 
or   
2 min 2 min 7 min 
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everything you remember about the [environment]. Try to be as specific and 
detailed as you can. 
• Follow-up probes: Tell me more about… (details mentioned) 
• Enhanced mental imagery prompts[only delivered if participant doesn’t provide 
episodic details after first probe]: 
§ Tell me more about how the kitchen was arranged.  
§ Tell me more about what was in the kitchen. 
§ Were there any other rooms? 
 
II. PEOPLE 
Please close your eyes and get another picture in your head, this time about the people in the 
video you watched. Please list the people you are picturing. 
• First mental imagery prompt: Please think about what the people looked like and 
what they were wearing. Once you have a really good picture in your head please 
type everything you remember about the people in the video. Again, try to be as 
specific and detailed as you can. 
• Follow-up probes: Tell me more about… (details mentioned) 
• Enhanced mental imagery prompts [only delivered if participant doesn’t provide 
episodic details after first probe]: 
§ Tell me more about the man/woman’s outfit. 
§ Tell me more about the man/woman’s face. 






Please close your eyes and get a picture in your head about the actions in the video you watched.  
• First mental imagery prompt: Please think about what the people were actually 
doing in the video and how they did these things. Once you have a really good 
picture in your head please type everything you remember about the actions 
starting with the first one and ending with the last one. Try to be as specific and 
detailed as you can. 
• Follow-up probes: Tell me more about… (action mentioned) 
• Enhanced mental imagery prompts [only delivered if participant doesn’t provide 
episodic details after first probe]: 
§ What happened after that? 
§ What was the next thing? 
§ What was the last thing that happened? 
                                                                                                                                                           . 
A3. General Impressions Induction Script 
 
Now you will be asked a few questions about the video you watched. First please describe what 
you thought about the video. What were your thoughts and opinions of it? What were your 
general impressions of the video? 
• Question bank: 
§ What adjectives would you use to describe the setting of the video? 
The people? The actions? 
§ Did you have any other opinions about the setting of the video? Did 
you have any other opinions about the people? The actions?   
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§ Can you describe the whole video in one or two words? What one or 
two words would you use? 
§ Did you like the video?  
§ When do you think the video was made? 
§ How do you think it was made? (what equipment do you think they 
used?) 
§ Did the video remind you of anything? (from your own life) 
§ Can you guess how big the place was based on the video?  
§ Can you guess the people’s occupations based on the video? 
• Concluding remarks: Were there any other thoughts or opinions you had about 
the video? Is there anything else you wanted to say about it? 
                                                                                                                                                           . 
A4. Adapting the Specificity Induction to an Automated, Web-Based Format 
 
For the proposed study, we will use Qualtrics to administer all induction-related tasks. 
The web-based adaptation will follow the traditional three parts of the induction (see A1. 
Procedures). Qualtrics has the capacity to administer the video and filler task, as well as 
accommodate the interactive features of the specificity induction (i.e., follow-up prompts, 
enhanced imagery prompts—see A2), as described below.  
Participants assigned to undergo the specificity induction will, after completing the 
video and filler task, be presented with brief introductory text followed by the first module 
pertaining to surroundings. Participants will be prompted to type an open-ended response to the 
first mental imagery prompt (“Please think about what types of things were in the [environment] 
and how they were arranged and what they looked like…”). Qualtrics will simulate in-person 
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delivery of the specificity induction by then identifying key phrases (i.e., surrounding-related 
details) in participants’ open-ended responses. Automated detection of key phrases will occur 
through three steps: (1) searching the content of participants’ open-ended responses; (2) 
comparing phrases provided by the participant to a pre-defined list of surroundings details—
populated based on commonly mentioned details from prior specificity induction studies using 
the same videos; (3) identifying all possible word matches with the pre-defined list. Skip logic 
will follow based on detection of these key phrases. If key phrases are detected, one will be 
randomly selected and then inserted into the follow-up question (“Tell me more about …”). If no 
word matches are found, the induction will present an enhanced mental imagery probe (e.g., 
“Tell me more about how the kitchen was arranged”), and offer the chance for participants to 
enter another open-ended response. Identical procedures apply to the other specificity induction 
components of enhancing mental imagery of people and actions from the video. Regardless of 
the skip logic and type of participant response, the specificity induction will conclude after 7.5 
minutes. 
                                                                                                                                                           . 
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